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(57) Abstract : 

PROBLEM TO BE SOLVED: To reduce the capacity 
of a memory of the transmitter that adopts the 
7t/4 shift QPSK, calculates a waveform of data 
after passing through a Nyquist filter in 
advance and stores it in the memory. 
SOLUTION: Assignment of data with respect to a 
symbol is conducted similarly to the case with 
a symbol of the 4-phase QPSK, and a mapping 
circuit 32 provides an output of position 
information of any of four symbols. The 
position information of transited symbols is 
latched in shift registers 6A, 6B and waveform 
data (I and Q components) in response to the 
information are read from ROMs 7A, 7B. The 
communication by the k/A QPSK is conducted by 
increasing/decreasing the frequency of a 
carrier modulated by the I and Q components by 
fs/8 (fs is a symbol rate) with respect to a 
frequency fc of the carrier at demodulation. 
Since number of symbols used by the 
transmitter is 4, no many addresses of the 
ROMs are required and the required memory 
capacity is reduced. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While being located in the equal distance from a coordinate core on a Gauss-Argand 
plane and defining four symbols whose mutual phase contrast of an adjacent symbol is pi/2 
Divide at a time 2 bits of binary-ized signal trains which are data which should be 
transmitted, and four kinds of data decided by these 2 bits are assigned to said four symbols, 
respectively. The signal-processing section which outputs the positional information of the 
symbol corresponding to the 2-bit data concerned as a digital signal, The shift register 
memorized while the array of the positional information of the symbol which the positional 
information of the symbol from this signal-processing section is incorporated one by one, and 
is observing to predetermined timing, and the symbol before and behind that shifts, While the 
inphase component and orthogonal component of a data point by which it was beforehand 
calculated after letting the filter of a predetermined property in case a symbol changes pass 
match with transition of a symbol and are stored The digital signal corresponding to the array 
of the positional information of the symbol memorized by the shift register concerned 
outputted from said shift register is made into the address. If fc and SHIMBORURE-TO are set 
to fs, the frequency of the memory from which the inphase component and orthogonal component 
of said data point are read, and the subcarrier for a recovery The subcarrier output section 
which a frequency is fc**fs/8 and outputs the 1st and 2nd subcarriers from which pi/2 phase is 
shifted mutually, The 1st and the 2nd amplitude modulation section which carry out amplitude 
modulation of said 1st and 2nd subcarriers, respectively with the analog signal according to 
the inphase component and orthogonal component which are read from said memory, The sending 
set of pi / 4 shift QPSK characterized by having the synthetic section which compounds the 
modulation output from these [ 1st ] and the 2nd amplitude modulation section, and outputs a 
synthet ic wave. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the sending set of pi / 4 shift QPSK, this invention calculates 
beforehand the data point after letting a filter in case a symbol changes (for example, 
Nyquist characteristics) pass, stores it in memory, and relates to the technical field which 
transmits by reading the data point according to the array of transition of a symbol from 
memory. 
[0002] 

[Description of the Prior Art] There is QPSK (Quadrature Phase Shift Keying) as one of the 
modulation techniques in digital mobile communication. Although it is located in the equal 
distance from a coordinate core and this adjoins each other on a Gauss-Argand plane as shown 
in drawing 4 , it can take four symbols (signal point) whose mutual phase contrast is pi/2, 
and is assigning 2 bit data to each symbol. There is a method which considers as the technique 
which advanced QPSK further 1 step, and is called pi / 4 shift QPSK, and by this method, as 
shown in drawing 5 , whenever it chooses one symbol corresponding to data, only pi/4 is' 
rotated for each symbol on a Gauss-Argand plane, and phase contrast between symbols is made 
into **45 degrees and * * 1 3 5 degrees. In addition, 0 mark in drawing 5 and x mark show the 
symbol before and behind rotation, respectively, and show signs that it moves to the symbol to 
which the following data were assigned from the symbol to which (11) was assigned. 
[0003] By the way, in this kind of communication mode, while removing interference between 
symbols, in order to add reservation of occupancy bandwidth, and a limit of contiguity (or 
degree contiguity) leakage power, it is required to use the filter of Nyquist characteristics. 
And when a low power is required like especially PDC (Personal Digital Cellular) and PHS 
(Personal Handy Phone System), or in order to treat high speed data like PHS, when DSP 
(Digital Signal Processor) is not of use for count The wave after letting a nyquist filter 
pass is calculated beforehand, without using DSP. The digital value of the result was 
memorized to ROM (Read Only Memory), and the method which outputs the output of the ROM 
through a D/A (Digital/Analog) converter one by one is adopted. 

[0004] The response wave of data and a nyquist filter and sending-circui t configuration which 
were stored in ROM are explained below. Drawing 6 shows the response wave of a nyquist filter, 
and in order to give explanation intelligible, even if it compounds a wave only within two 
symbols, it shows signs (there is no intersymbol interference) that a symbol does not change. 
However, since it has the response characteristic of infinity length theoretically, in order 
to add a limit to the response time, a nyquist filter must hang a window function and must 
close count. Since the die length of a window has a bad influence on short ** past **, 
contiguity leakage power, and a symbol point, count is closed as past of symbol observed, for 
example 5 symbol, and a total of 11 symbols of five subsequent symbols. 
[0005] In the Gauss-Argand plane shown in drawing 7 here, the case where 2 bit data which 
should be transmitted move to E points from a symbol D point is considered. The data which 
should be stored in ROM are the migration locus of the data of E points from D point in 
drawing 7 , and are eight data (interpolation data) corresponding to the wave of minute 
spacing specifically divided by ** mark between D point and E points. Before this migration 
locus is not decided only by D point and E points and passes along D point, it changes by 
whether the symbol of ****** was passed, and which symbol is passed after passing along E 
points. Although the example of drawing shows the case of migration of A point ->D point ->E 
point ->H point, if the symbol in front of [ of D point ] one is except an A point, for 
example, a migration locus will also change. 

[0006] Therefore, D point -> theoretically, although the response wave of the migration locus 



2005/11/04 12:48 



JP,10-285229,A [DETAILED DESCRIPTION] 



htt p : // www4 . ipdl . ncipi . go . jp/cgi-bin/t ran_wetLCgi_e jje 



to E points, i.e., a nyi 




r t filter, cannot be expressed that all 



ymbols of the past and 



the future are not taken into consideration, it adds a limit to the response time like 
previous statement in fact, and is giving it to ROM rather than E points by using the response 
wave corresponding to a total of 11 symbols in front of 5 symbols and after 5 symbols as data. 
The interpolation data between D point and E points correspond to the data point of the minute 
section divided by ** mark on a synthetic wave in drawing 6 . 

[0007] If the relation between passage of the symbol of data which should transmit, and 
read-out of the data in ROM (wave-like locus data) is shown in drawing 8 , this example shows 
the situation of read-out of the wave-like locus data of ROM in the case of the data which 
should be transmitted moving with B->C->G->A->D->E->H->B->E->F->G, and moving to D->E located 
in the center of that transition. One in drawing 8 is a shift register, and a corresponding 
symbol (if it says correctly positional information of a symbol) is sent one by one with 
migration between symbols. The number of the symbols on a par with this shift register 1 is 
11, and the address when reading the wave-like locus data at the time of migration to E points 
from the inside of R0M2 is equivalent to the combination of the symbol on a par with a shift 
register 1 from D point currently noted in migration of the above-mentioned symbol. 
[0008] Although the transmissions itself are four values in 1 / 4pi shift QPSK, since 
arrangement of a symbol is eight phases seemingly, the number of bits for pinpointing the 
location of a symbol is the triplet need, therefore the number of bits of the address is set 
to x(number on a par with shift register I) (number of bits which pinpoints location of 
symbol) =11x3. While the list of the symbol which the following symbol was incorporated and 
was memorized to predetermined timing until now moves to a shift register I The symbol in 
front of the oldest symbol, i.e., 4 symbols of E points, is extruded, and it disappears. In 
this way, it becomes the appearance by which the limit was added to the response time of a 
nyquist filter, and the wave-like locus data applied to migration to E points from D point 
currently noted in the time list of 11 symbols will be read from ROM in this example. The 
wave-like locus data in ROM which starts migration to E points from this D point are 
interpolation data of previous statement between D point on a response wave, and E points. 
[0009] If the situation of storing of the data in ROM is shown in drawing 9 , according to the 
address which is the contents of the shift register, the data which specify the migration 
locus corresponding to migration of the symbol to observe, for example, eight interpolation 
data, are stored. That is, if an exaggerated sampling is performed 8 times in this case and 
the address is outputted from a shift register, while eight data corresponding to this address 
will be read one by one by the exaggerated sampling clock, and will be sent to a D/A converter 
like the after-mentioned and the positional information of the following symbol will go into a 
shift register after 8 clocks, the positional information of the symbol in front of 5 symbols 
of the symbol currently observed is extruded, and it disappears. The interpolation data in ROM 
are the inphase component (I component) and orthogonal component (Q component) which specify a 
wave in fact. ' 

[0010] When the whole sending-c i rcui t configuration using such a ROM filter is shown in 
drawing 10 , 3 is a serial/parallel-conversion machine for dividing into 2 bits at a time the 
serial signal (binary-ized signal train after quantization) according to the data, for 
example, the sound signal, which should be transmitted, and outputting the 2-bit parallel 
signal. It assigns whether 3 is equivalent to which symbol of the symbols which are 
differential mapping circuits and said 2-bit parallel signal shows to drawing 5 . In pi / 4 
shift QPSK, since arrangement of a symbol is eight phases seemingly like previous statement, 
the positional information which pinpoints the location of a symbol is sent to the 1st and 2nd 
shift registers IA and IB from the differential mapping circuit 31 as symbol data of a 
triplet. 

[0011] In shift registers 1A and IB, as already explained, the positional information of a 
symbol is incorporated one by one to predetermined timing, for example, the bit signal 
corresponding to a list and its list in 11 symbols is outputted to 1st and 2nd R0M2A and 2B as 
the address. From these ROM 2 A and 2B, I component and Q component of a data point 
corresponding to transition of the symbol to observe are outputted, I component is sent to 1st 
amplitude modulator 5A through 1st D/A-conver ter41A and 1st low pass filter (LPF) 42A, and Q 
component is sent to 2nd amplitude modulator 5B through 2nd D/A-converter4IB and 2nd low pass 
filter 42B. 

[0012] The subcarrier from an oscillator 51 which operates based on the clock outputted from 
the clock generation machine 50 on the other hand is inputted into 1st amplitude modulator 5A 
as it is, and amplitude modulation is carried out by I component from low pass filter 42A. 
Moreover, the phase shift of said subcarrier is carried out only pi/2 with pi/2 phase shifter 
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52, it is inputted into^Br ampl i tude modulator 5B, and ampl i tude T^^iat ion is carried out by 
Q component from low pass filter 42B. The output of amplitude modulators 5A and 5B is 
compounded in the synthetic circuit 53, and is transmitted from the antenna which the 
synthetic wave does not illustrate. 
[0013] 

[Problem(s) to be Solved by the Invention] By the way, since the positional information of a 
symbol is a triplet when it is 11 symbols like previous statement of the die length of the 
window to the response wave of a nyquist filter, ROM according to the address which is 11x3=33 
bit is needed, the storage capacity of ROM becomes huge, equipment is enlarged, and cost also 
has the problem of being high. 

[0014] This invention aims at lessening memory space in the sending set which calculates the 
wave after letting a nyquist filter pass beforehand using pi / 4 shift QPSK, and stores the 
resul t in memory. 
[0015] 

[Means for Solving the Problem] While this invention defines four symbols whose mutual phase 
contrast of the symbol which is located in the equal distance and adjoins it is pi/2 from a 
coordinate core on a Gauss-Argand plane in the sending set of pi / 4 shift QPSK Divide at a 
time 2 bits of binary-ized signal trains which are data which should be transmitted, and four 
kinds of data decided by these 2 bits are assigned to said four symbols, respectively. The 
signal-processing section which outputs the positional information of the symbol corresponding 
to the 2-bit data concerned as a digital signal, The shift register memorized while the array 
of the positional information of the symbol which the positional information of the symbol 
from this signal-processing section is incorporated one by one, and is observing to 
predetermined timing, and the symbol before and behind that shifts, While the inphase 
component and orthogonal component of a data point by which it was beforehand calculated after 
letting the filter of a predetermined property in case a symbol changes pass match with 
transition of a symbol and are stored The digital signal corresponding to the array of the 
positional information of the symbol memorized by the shift register concerned outputted from 
said shift register is made into the address. If fc and SHIMBORURE-TO are set to fs, the 
frequency of the memory from which the inphase component and orthogonal component of said data 
point are read, and the subcarrier for a recovery The subcarrier output section which a 
frequency is fc**fs/8 and outputs the 1st and 2nd subcarriers from which pi/2 phase is shifted 
mutually, The 1st and the 2nd amplitude modulation section which carry out amplitude 
modulation of said 1st and 2nd subcarriers, respectively with the analog signal according to 
the inphase component and orthogonal component which are read from said memory, It is 
characterized by having the synthetic section which compounds the modulation output from these 
[ 1st ] and the 2nd amplitude modulation section, and outputs a synthetic wave. 
[0016] The array of the positional information of the symbol which is memorized by the shift 
register here and which is observed and the symbol before and behind that is the semantics of 
the list of transition of the positional information of a symbol including the future symbol 
after passing the past symbol and past Symbol P which will have changed by the time it results 
in this symbol, when it is going to output the wave corresponding to a certain symbol P. 
[0017] 

[Embodiment of the Invention] Before explaining the configuration of the sending set of the 
gestalt of operation of this invention, drawing 1 R> 1 is used and explained about the outline 
of the gestalt of this operation. The phase of what eight symbols (signal point) shown by Al - 
A4, and Bl - B4 in a Gauss-Argand plane adjoin has shifted by a unit of 45 degrees, and if it 
is conventional pi / 4 shift QPSK, the group of Al - A4 and the group of Bl - B4 will be set 
as the object of the data assignment (mapping) to alternation to the timing according to a 
symbol rate. 

[0018] The gestalt of this operation realizes the communication mode of pi / 4 shift QPSK, 
using only the positional information of four symbols which use the place which needed eight 
positional information with the 4 phase QPSK, since pi / 4 shift QPSK needs eight symbols 
seemingly, by this, is going to reduce the number of the addresses of ROM and is going to 
suppress increase of memory space. 

[0019] Although the symbol corresponding to data if it is conventional pi / 4 shift QPSK when 
data change to (11) from (10) now, supposing the subcarrier is turning counterclockwise in 
drawing 1 changes to B-2 from A4, it is made to change to Al seemingly from A4 in this 
example, i.e., data (11) are mapped as Al and the positional information of Al is outputted to 
a shift register. However, the way things stand, since it is the same as the conventional 4 
phase QPSK, a subcarrier is brought forward only for pi / 4 minutes. It is the semantics of 
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bringing forward to th^^^arrier when getting over bringing a si^^^ier forward with a 
receiving set, and if the frequency of the subcarrier at the time of a recovery is set to fc 
and a symbol rate is set to fs, the carrier frequency used with a sending set will serve as a 
value (fc+fs/8) which added fs/8 to fc. 

[0020] Since transition to Al from A4 requires only the time amount (1/fs) of transition for 
one symbol, it becomes the same as having changed to B-2 from A4 and the communication link 
having been performed by bringing fc forward like **** according to this time amount. The data 
point corresponding to transition of this symbol stored in ROM is interpolation data between 
Al and A4. 

[0021] Although this example explains as that by which data move in the counterclockwise 
direction in the Gauss-Argand plane, it becomes the same as in the case of right-handed 
rotation, having assigned Al to the degree of A4, having changed to Bl from A4 by delaying a 
subcarrier only for pi / 4 minutes, and the communication link having been performed. That is, 
the frequency of the subcarrier used with a sending set in this case is set to fc-fs/8. Thus, 
this invention assigns a symbol like the 4 phase QPSK, and the description is in the point 
that only fs/8 shifted carrier frequency to fc. 

[0022] Next, it explains, referring to drawing 2 about the circuitry for realizing such 
technique. The same sign is shown about the same part as drawing 10 . The serial signal 
according to the data which should be transmitted is changed into a 2-bit parallel signal by 
the serial/parallel-conversion machine 3, and the positional information of a symbol is 
outputted from the mapping circuit 32 according to this parallel signal. Since mapping (assign 
a parallel signal to a symbol and output the positional information) performed here is the 
same as that of the 4 phase QPSK, differential mapping which was being performed in pi / 4 
shift QPSK is omitted. 

[0023] Although the positional information of the assigned symbol is outputted from the 
mapping circuit 32, since the number of symbols is four, this positional information is a 
signal which is 2 bits, and the positional information of 11 symbols which contain every five 
symbols before and after the symbol (symbol to observe) which this 2-bit positional 
information is incorporated one by one by the 1st and 2nd shift registers 6A and 6B, for 
example, is going to transmit is memorized. 

[0024] In 1st and 2nd R0M7A and 7B, the response data point of the nyquist filter 
corresponding to transition of 11 symbols which contain every five symbols approximately [ the 
] is stored about the symbol which is going to transmit as the term of the conventional 
technique described. This data point is the same as the data in R0M2A which specifies the 
migration locus of data which connects the shift register which it is going to transmit, for 
example, and the symbol in front of one of them and which is eight interpolation data 
calculated beforehand, for example, and is shown in drawing 9 , and 2B, the data of I 
component are stored in 1st R0M7A, and the data of Q component are stored in 2nd R0M7B, 
respectively. However, although the number of the address lines from shift register IA (IB) in 
drawing 10 R> 0 was 3x11, in this example, since the positional information of a symbol is 
specified by 2 bits, the number of the address lines from shift register 6A (6B) is 2x11, and 
the number of bits of the address of the data in R0M7A (7B) is set to 2x11. 
[0025] In shift registers 6A and 6B, while the positional information of the newest symbol is 
incorporated with the clock from the clock generation machine 50, the positional information 
of the oldest symbol is thrown away, and I component and Q component of a data point are read 
from ROMs 7A and 7B by making the array of the positional information of 11 symbols into the 
address, respectively. Said clock specifies the symbol rate fs and the pulse separation of a 
clock are l-/fs seconds. If the address is given to R0M7A (7B), eight interpolation data will 
be read one by one by the exaggerated sampling clock, and it will be inputted into amplitude 
modulator 5A (5B) through D/A-converter41A (41B) and low pass filter 42A (42B). 
[0026] As for the subcarrier outputted from an oscillator 51 on the other hand, only fs/4 are 
brought forward by the phase locked loop (PLL) circuit 54. That is, it considers as the 
frequency of fc+fs/4. In addition, this fc is the carrier frequency of transmission as stated 
above, and is also a frequency when getting over with a receiving set. In the 1st and 2nd 
amplitude modulators 5A and 5B, they are cos {2pi (fc+fs/8) t} and sin{2pi (the subcarrier of 
fc+fs/8} is inputted, I component and Q component which are outputted from low pass filters 
42A and 42B become irregular, respectively, and the modulation output is compounded in the 
synthetic section 53.). In this case, a symbol is left-handed rotation in drawing 1 , and by 
the memory by the side of a receiving set, it has shifted the correspondence relation between 
the position coordinate of a symbol, and the data assigned to a symbol so that it may become 
left-handed rotation. 



1/5 



2005/11/04 12:48 



JP,10-285229,A [DETAILED DESCRIPTION] 



http : // www4 . ipdl . ncipi . go . jp/ cgi-bin/ 1 ran_web_cgi_e jje 



[0027] When t rans i t ion l^Rie symbol of drawing 7 R> 7 mentioned a^^r example by the term of 
the conventional technique here is applied to this example, it comes to be shown in drawing 3 
. That is, when data change with (10) ->(0l) -Xll) -> (00), as shown in a dotted line, with 
the conventional sending set, it is mapped with A4->B3 ->A2 ->B1, but in this example, the 
symbol assigned in the mapping circuit 32 serves as A4->A2 ->A2 ->A4, as the chain line shows. 
In a receiving side, the data of (10) ->(01) -Xll) -> (00) get over by using the receiving 
set of conventional pi / 4 shift QPSK as it is. 

[0028] As mentioned above, according to the gestalt of this operation, the communication link 
by pi / 4 shift QPSK is realizable, since data are moreover transmitted as four symbols, the 
positional information of a symbol becomes 2 bits, and the address incorporated by 11 pieces, 
then ROMs 7A and 7B like **** in the number of the symbols memorized to a shift register 
becomes 11x2 bits. Therefore, since the one number of bits of the address becomes fewer 
compared with the case where data are transmitted, as eight symbols, the required memory space 
to ROMs 7A and 7B serves as half. 
[0029] 

[Effect of the Invention] According to this invention, memory space can be lessened in the 
sending set which calculates the wave after letting a nyquist filter pass beforehand using pi 
/ 4 shift QPSK, and stores the result in memory. 
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TECHNICAL FIELD 



[Field of the Invention] In the sending set of pi / 4 shift QPSK, this invention calculates 
beforehand the data point after letting a filter in case a symbol changes (for example, 
Nyquist characteristics) pass, stores it in memory, and relates to the technical field which 
transmits by reading the data point according to the array of transition of a symbol from 
memory. 
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PRIOR ART 



[Description of the Prior Art] There is QPSK (Quadrature Phase Shift Keying) as one of the 
modulation techniques in digital mobile communication. Although it is located in the equal 
distance from a coordinate core and this adjoins each other on a Gauss-Argand plane as shown 
in drawing 4 , it can take four symbols (signal point) whose mutual phase contrast is pi/2, 
and is assigning 2 bit data to each symbol. There is a method which considers as the technique 
which advanced QPSK further 1 step, and is called pi / 4 shift QPSK, and by this method, as 
shown in drawing 5 , whenever it chooses one symbol corresponding to data, only pi/4 is 
rotated for each symbol on a Gauss-Argand plane, and phase contrast between symbols is made 
into **45 degrees and ** 1 35 degrees. In addition, 0 mark in drawing 5 and x mark show the 
symbol before and behind rotation, respectively, and show signs that it moves to the symbol to 
which the following data were assigned from the symbol to which (11) was assigned. 
[0003] By the way, in this kind of communication mode, while removing interference between 
symbols, in order to add reservation of occupancy bandwidth, and a limit of contiguity (or 
degree contiguity) leakage power, it is required to use the filter of Nyquist characteristics. 
And when a low power is required like especially PDC (Personal Digital Cellular) and PHS 
(Personal Handy Phone System), or in order to treat high speed data like PHS, when DSP 
(Digital Signal Processor) is not of use for count The wave after letting a nyquist filter 
pass is calculated beforehand, without using DSP. The digital value of the result was 
memorized to ROM (Read Only Memory), and the method which outputs the output of the ROM 
through a D/A (Digital/Analog) converter one by one is adopted. 

[0004] The response wave of data and a nyquist filter and sending-ci rcui t configuration which 
were stored in ROM are explained below. Drawing 6 shows the response wave of a nyquist filter, 
and in order to give explanation intelligible, even if it compounds a wave only within two 
symbols, it shows signs (there is no intersymbol interference) that a symbol does not change. 
However, since it has the response characteristic of infinity length theoretically, in order 
to add a limit to the response time, a nyquist filter must hang a window function and must 
close count. Since the die length of a window has a bad influence on short ** past **, 
contiguity leakage power, and a symbol point, count is closed as past of symbol observed, for 
example 5 symbol, and a total of 11 symbols of five subsequent symbols. 
[0005] In the Gauss-Argand plane shown in drawing 7 here, the case where 2 bit data which 
should be transmitted move to E points from a symbol D point is considered. The data which 
should be stored in ROM are the migration locus of the data of E points from D point in 
drawing 7 , and are eight data (interpolation data) corresponding to the wave of minute 
spacing specifically divided by ** mark between D point and E points. Before this migration 
locus is not decided only by D point and E points and passes along D point, it changes by 
whether the symbol of ****** was passed, and which symbol is passed after passing along E 
points. Although the example of drawing shows the case of migration of A point ->D point ->E 
point ->H point, if the symbol in front of [ of D point ] one is except an A point, for 
example, a migration locus will also change. 

[0006] Therefore, D point -> theoretically, although the response wave of the migration locus 
to E points, i.e., a nyquist filter, cannot be expressed that all the symbols of the past and 
the future are not taken into consideration, it adds a limit to the response time like 
previous statement in fact, and is giving it to ROM rather than E points by using the response 
wave corresponding to a total of 11 symbols in front of 5 symbols and after 5 symbols as data. 
The interpolation data between D point and E points correspond to the data point of the minute 
section divided by ** mark on a synthetic wave in drawing 6 . 

[0007] If the relation between passage of the symbol of data which should transmit, and 
read-out of the data in ROM (wave-like locus data) is shown in drawing 8 , this example shows 
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the wave-like locus data of ROM in th' 



e of the data which 



should be transmitted moving with B->C->G->A->D->E->H->B->E->F->G, and moving to D->E located 
in the center of that transition. One in drawing 8 is a shift register, and a corresponding 
symbol (if it says correctly positional information of a symbol) is sent one by one with 
migration between symbols. The number of the symbols on a par with this shift register 1 is 
11, and the address when reading the wave-like locus data at the time of migration to E points 
from the inside of R0M2 is equivalent to the combination of the symbol on a par with a shift 
register 1 from D point currently noted in migration of the above-mentioned symbol. 
[0008] Although the transmissions itself are four values in 1 / 4pi shift QPSK, since 
arrangement of a symbol is eight phases seemingly, the number of bits for pinpointing the 
location of a symbol is the triplet need, therefore the number of bits of the address is set 
to x(number on a par with shift register 1) (number of bits which pinpoints location of 
symbol) =11x3. While the list of the symbol which the following symbol was incorporated and 
was memorized to predetermined timing until now moves to a shift register 1 The symbol in 
front of the oldest symbol, i.e., 4 symbols of E points, is extruded, and it disappears. In 
this way, it becomes the appearance by which the limit was added to the response time of a 
nyquist filter, and the wave-like locus data applied to migration to E points from D point 
currently noted in the time list of 11 symbols will be read from ROM in this example. The 
wave-like locus data in ROM which starts migration to E points from this D point are 
interpolation data of previous statement between D point on a response wave, and E points. 
[0009] If the situation of storing of the data in ROM is shown in drawing 9 , according to the 
address which is the contents of the shift register, the data which specify the migration 
locus corresponding to migration of the symbol to observe, for example, eight interpolation 
data, are stored. That is, if an exaggerated sampling is performed 8 times in this case and 
the address is outputted from a shift register, while eight data corresponding to this address 
will be read one by one by the exaggerated sampling clock, and will be sent to a D/A converter 
like the after-mentioned and the positional information of the following symbol will go into a 
shift register after 8 clocks, the positional information of the symbol in front of 5 symbols 
of the symbol currently observed is extruded, and it disappears. The interpolation data in ROM 
are the inphase component (I component) and orthogonal component (Q component) which specify a 
wave in fact. 

[0010] When the whole sending-circui t configuration using such a ROM filter is shown in 
drawing 10 , 3 is a serial/parallel-conversion machine for dividing into 2 bits at a time the 
serial signal (binary-ized signal train after quantization) according to the data, for 
example, the sound signal, which should be transmitted, and outputting the 2-bit parallel 
signal. It assigns whether 3 is equivalent to which symbol of the symbols which are 
differential mapping circuits and said 2-bit parallel signal shows to drawing 5 . In pi / 4 
shift QPSK, since arrangement of a symbol is eight phases seemingly like previous statement, 
the positional information which pinpoints the location of a symbol is sent to the 1st and 2nd 
shift registers 1A and IB from the differential mapping circuit 31 as symbol data of a 
triplet. 

[0011] In shift registers 1A and IB, as already explained, the positional information of a 
symbol is incorporated one by one to predetermined timing, for example, the bit signal 
corresponding to a list and its list in 11 symbols is outputted to 1st and 2nd ROM 2 A and 2B as 
the address. From these R0M2A and 2B, I component and Q component of a data point 
corresponding to transition of the symbol to observe are outputted, I component is sent to 1st 
amplitude modulator 5A through 1st D/A-conver ter41A and 1st low pass filter (LPF) 42A, and Q 
component is sent to 2nd amplitude modulator 5B through 2nd D/A-converter4lB and 2nd low pass 
filter 42B. 

[0012] The subcarrier from an oscillator 51 which operates based on the clock outputted from 
the clock generation machine 50 on the other hand is inputted into 1st amplitude modulator 5A 
as it is, and amplitude modulation is carried out by I component from low pass filter 42A. 
Moreover, the phase shift of said subcarrier is carried out only pi/2 with pi/2 phase shifter 
52, it is inputted into 2nd amplitude modulator 5B, and amplitude modulation is carried out by 
Q component from low pass filter 42B. The output of amplitude modulators 5A and 5B is 
compounded in the synthetic circuit 53, and is transmitted from the antenna which the 
synthetic wave does not illustrate. 



[Translation done.] 



1/2 



2005/11/04 12:53 



JP, 10-285229, A [EFFECT OF THE INVENTION] http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgLejje 



* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, memory space can be lessened in the 
sending set which calculates the wave after letting a nyquist filter pass beforehand using pi 
/ 4 shift QPSK, and stores the result in memory. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, since the positional information of a 
symbol is a triplet when it is 11 symbols like previous statement of the die length of the 
window to the response wave of a nyquist filter, ROM according to the address which is 11x3=33 
bit is needed, the storage capacity of ROM becomes huge, equipment is enlarged, and cost also 
has the problem of being high. 

[0014] This invention aims at lessening memory space in the sending set which calculates the 
wave after letting a nyquist filter pass beforehand using pi / 4 shift QPSK, and stores the 
result in memory. 
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[Means for Solving the Problem] While this invention defines four symbols whose mutual phase 
contrast of the symbol which is located in the equal distance and adjoins it is pi/2 from a 
coordinate core on a Gauss-Argand plane in the sending set of pi / 4 shift QPSK Divide at a 
time 2 bits of binary-ized signal trains which are data which should be transmitted, and four 
kinds of data decided by these 2 bits are assigned to said four symbols, respectively. The 
signal-processing section which outputs the positional information of the symbol corresponding 
to the 2-bit data concerned as a digital signal, The shift register memorized while the array 
of the positional information of the symbol which the positional information of the symbol 
from this signal-processing section is incorporated one by one, and is observing to 
predetermined timing, and the symbol before and behind that shifts, While the inphase 
component and orthogonal component of a data point by which it was beforehand calculated after 
letting the filter of a predetermined property in case a symbol changes pass match with 
transition of a symbol and are stored The digital signal corresponding to the array of the 
positional information of the symbol memorized by the shift register concerned outputted from 
said shift register is made into the address. If fc and SHIMBORURE-TO are set to fs, the 
frequency of the memory from which the inphase component and orthogonal component of said data 
point are read, and the subcarrier for a recovery The subcarrier output section which a 
frequency is fc**f s/8 and outputs the 1st and 2nd subcarriers from which pi/2 phase is shifted 
mutually, The 1st and the 2nd amplitude modulation section which carry out amplitude 
modulation of said 1st and 2nd subcarriers, respectively with the analog signal according to 
the inphase component and orthogonal component which are read from said memory, It is 
characterized by having the synthetic section which compounds the modulation output from these 
[ 1st ] and the 2nd amplitude modulation section, and outputs a synthetic wave. 
[0016] The array of the positional information of the symbol which is memorized by the shift 
register here and which, is observed and the symbol before and behind that is the semantics of 
the list of transition of the positional information of a symbol including the future symbol 
after passing the past symbol and past Symbol P which will have changed by the time it results 
in this symbol, when it is going to output the wave corresponding to a certain symbol P. 
[0017] 

[Embodiment of the Invention] Before explaining the configuration of the sending set of the 
gestalt of operation of this invention, drawing 1 R> 1 is used and explained about the outline 
of the gestalt of this operation. The phase of what eight symbols (signal point) shown by Al - 
A4, and Bl - B4 in a Gauss-Argand plane adjoin has shifted by a unit of 45 degrees, and if it 
is conventional pi / 4 shift QPSK, the group of Al - A4 and the group of Bl - B4 will be set 
as the object of the data assignment (mapping) to alternation to the timing according to a 
symbol rate. 

[0018] The gestalt of this operation realizes the communication mode of pi / 4 shift QPSK, 
using only the positional information of four symbols which use the place which needed eight 
positional information with the 4 phase QPSK, since pi / 4 shift QPSK needs eight symbols 
seemingly, by this, is going to reduce the number of the addresses of ROM and is going to 
suppress increase of memory space. 

[0019] Although the symbol corresponding to data if it is conventional pi / 4 shift QPSK when 
data change to (11) from (10) now, supposing the subcarrier is turning counterclockwise in 
drawing ! changes to B-2 from A4, it is made to change to Al seemingly from A4 in this 
example, i.e., data (11) are mapped as Al and the positional information of Al is outputted to 
a shift register. However, the way things stand, since it is the same as the conventional 4 
phase QPSK, a subcarrier is brought forward only for pi / 4 minutes. It is the semantics of 
bringing forward to the subcarrier when getting over bringing a subcarrier forward with a 
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receiving set, and if JiJI^Jrequency of the subcarrier at the t ime recovery is set to fc 

and a symbol rate is set to fs, the carrier frequency used with a sending set will serve as a 
value (fc+fs/8) which added fs/8 to fc. 

[0020] Since transition to Al from A4 requires only the time amount (1/fs) of transition for 
one symbol, it becomes the same as having changed to B-2 from A4 and the communication link 
having been performed by bringing fc forward like **** according to this time amount. The data 
point corresponding to transition of this symbol stored in ROM is interpolation data between 
Al and A4. 

[0021] Although this example explains as that by which data move in the counterclockwise 
direction in the Gauss-Argand plane, it becomes the same as in the case of right-handed 
rotation, having assigned Al to the degree of A4, having changed to Bl from A4 by delaying a 
subcarrier only for pi / 4 minutes, and the communication link having been performed. That is, 
the frequency of the subcarrier used with a sending set in this case is set to fc-fs/8. Thus, 
this invention assigns a symbol like the 4 phase QPSK, and the description is in the point 
that only fs/8 shifted carrier frequency to fc. 

[0022] Next, it explains, referring to drawing 2 about the circuitry for realizing such 
technique. The same sign is shown about the same part as drawing 10 . The serial signal 
according to the data which should be transmitted is changed into a 2-bit parallel signal by 
the serial/parailel-conversion machine 3, and the positional information of a symbol is 
outputted from the mapping circuit 32 according to this parallel signal. Since mapping (assign 
a parallel signal to a symbol and output the positional information) performed here is the 
same as that of the 4 phase QPSK, differential mapping which was being performed in pi / 4 
shift QPSK is omitted. 

[0023] Although the positional information of the assigned symbol is outputted from the 
mapping circuit 32, since the number of symbols is four, this positional information is a 
signal which is 2 bits, and the positional information of 11 symbols which contain every five 
symbols before and after the symbol (symbol to observe) which this 2-bit positional 
information is incorporated one by one by the 1st and 2nd shift registers 6A and 6B, for 
example, is going to transmit is memorized. 

[0024] In 1st and 2nd R0M7A and 7B, the response data point of the nyquist filter 
corresponding to transition of 11 symbols which contain every five symbols approximately [ the 
] is stored about the symbol which is going to transmit as the term of the conventional 
technique described. This data point is the same as the data in R0M2A which specifies the 
migration locus of data which connects the shift register which it is going to transmit, for 
example, and the symbol in front of one of them and which is eight interpolation data 
calculated beforehand, for example, and is shown in drawing 9 , and 2B, the data of I 
component are stored in 1st R0M7A, and the data of Q component are stored in 2nd R0M7B, 
respectively. However, although the number of the address lines from shift register 1A* (IB) in 
drawing 10 R> 0 was 3x11, in this example, since the positional information of a symbol is 
specified by 2 bits, the number of the address lines from shift register 6A (6B) is 2x11, and 
the number of bits of the address of the data in R0M7A (7B) is set to 2x11. 
[0025] In shift registers 6A and 6B, while the positional information of the newest symbol is 
incorporated with the clock from the clock generation machine 50, the positional information 
of the oldest symbol is thrown away, and I component and Q component of a data point are read 
from ROMs 7A and 7B by making the array of the positional information of 11 symbols into the 
address, respectively. Said clock specifies the symbol rate fs and the pulse separation of a 
clock are l-/fs seconds. If the address is given to R0M7A (7B), eight interpolation data will 
be read one by one by the exaggerated sampling clock, and it will be inputted into amplitude 
modulator 5A (5B) through D/A-conver ter41A (41B) and low pass filter 42A (42B). 
[0026] As for the subcarrier outputted from an oscillator 51 on the other hand, only fs/4 are 
brought forward by the phase locked loop (PLL) circuit 54. That is, it considers as the 
frequency of fc+fs/4. In addition, this fc is the carrier frequency of transmission as stated 
above, and is also a frequency when getting over with a receiving set. In the 1st and 2nd 
amplitude modulators 5A and 5B, they are cos {2pi (fc+fs/8) 0 and sin{2pi (the subcarrier of 
fc+fs/8} is inputted, I component and Q component which are outputted from low pass filters 
42A and 42B become irregular, respectively, and the modulation output is compounded in the 
synthetic section 53.). In this case, a symbol is left-handed rotation in drawing 1 , and by 
the memory by the side of a receiving set, it has shifted the correspondence relation between 
the position coordinate of a symbol, and the data assigned to a symbol so that it may become 
left-handed rotation. 

[0027] When transition of the symbol of drawing 7 R> 7 mentioned as an example by the term of 
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the conventional techni^^pere is applied to this example, it com^^ be shown in drawing 3 
. That is, when data change with (10) ->(01) ->(11) -> (00), as shown in a dotted line, with 
the conventional sending set, it is mapped with A4->B3 ->A2 ->B1, but in this example, the 
symbol assigned in the mapping circuit 32 serves as A4->A2 ->A2 ->A4, as the chain line shows. 
In a receiving side, the data of (10) ->(01) -Xll) -> (00) get over by using the receiving 
set of conventional pi / 4 shift QPSK as it is. 

[0028] As mentioned above, according to the gestalt of this operation, the communication link 
by pi / 4 shift QPSK is realizable, since data are moreover transmitted as four symbols, the 
positional information of a symbol becomes 2 bits, and the address incorporated by 11 pieces, 
then ROMs 7A and 7B like **** in the number of the symbols memorized to a shift register 
becomes 11x2 bits. Therefore, since the one number of bits of the address becomes fewer 
compared with the case where data are transmitted, as eight symbols, the required memory space 
to ROMs 7A and 7B serves as half. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view which explains actuation of the gestalt of operation of 
this invention notionally on a Gauss-Argand plane. 

[Drawing 2] It is the block diagram showing the circuitry of the gestalt of operation of this 
invention. 

[Drawing 3] It is the explanatory view comparing and showing the situation of mapping in the 

gestalt of operation of this invention, and the conventional technique. 

[Drawing 4] It is the explanatory view showing the symbol of QPSK. 

[Drawing 51 It is the explanatory view showing the symbol of pi / 4 shift QPSK. 

[Drawing 6] It is the wave form chart showing the response wave after letting a nyquist filter 

pass. 

[Drawing 7] It is the explanatory view showing an example of mapping performed using 
conventional pi / 4 shift QPSK. 

[Drawing 8] It is the explanatory view showing signs that the address comes out from a shift 
register and data are read from ROM. 

[Drawing 91 It is the explanatory view showing notionally the data stored in ROM. 

[Drawing 10] It is the block diagram showing the circuitry of the sending set used for 

conventional pi / 4 shift QPSK. 

[Description of Notations] 

3 Serial/paral lei-Conversion Machine 

32 Mapping Circui t 

41A, 41B D/A converter 

42A, 42B Low pass filter 

5A, 5B Amplitude modulator 

50 Clock Generation Machine 

51 Oscillator 

52 Phase Shifter 

53 Synthetic Circuit 

54 PLL Circuit 

6A, 6B Shift register 
7A, 7B ROM 
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x *)m#.wt*-\itetixim<?>m< v/A.$ma&\ l zmh 

ix. 8 ?o y 9mz^<r>^y^)V<r>^M.mkh^y bv 
isxfizA&tmz. T&mLX\^hi'yX)V<7)<5isyx 

>vm<nisy*)v<r>&w.'Gmt>w L&ztixmLh. $m 
ctiROMrtcoffl^f-^ii. wmzmm-mte&ft 

[00 10] ^lo&ROM^^SrfflV^iUfllHl 

mtii^pm^zsBtti ~s v T)um*§- ( m^m<o 2m 

Hmm) £ 2b' y h-?ol:EfoT . f<02t*7W 



&x'$>&. 3nm)v -v^yy^rnx'^ . mfie2b'-y 

h?VN'7 wm-sp-tfH 5 C5cf v-y^iOKOo *><7)i:'<7)>' 

7 h Q P S K Ttigl^^ i 0 Ci' y tf/l'OieBtfjl.^H- 
iSffiT'&.g.*:*^ ^ytf^fiSfr^-f &ftBtil?8 

(±3 by bnisyxjVT—? tLxmm-? ^yym^k 

31^1S^2cO-/7hUyX^lA, 1 BtCj£ 

[0011] ^7M/y^? 1 A. 1 BT'll WiZWR 
Lt:£ o £BfJg*)*<f S y^T'i'ytf/l^ftBtifSfcWiI 

tttcttjfrf &b'-y b«^#T KUAJ: LT!fll&tf3S2 
C0ROM2A. 2Bfcffi^$fLS. ;WROM2A. 
2 B*^{i, ai-TI) isy#il><7)W&lZttfc-t&m8T t 
-fco I j&flAtfQiaMi'jMttfjSfi.. I fifcfrfiSfS 1 
/A^Ms4 1 A&tfffl 1 <?)n-KX7 </^(LP 
F) 4 2A*1tLXmi<?>fflmSffl&5MZ&t>tl* Q 
*4H4»2<0D/ASE»»4 1 B»t;S2«D-;«7 
4/1^4 2 BSr^l - LT JB 2<09t!S9HS 5 B «£^>ft 

[0012] -^rjyo-y^^SSOiOUlTi^ix^^ 
;^4 2A3&»fe(?!)iift»fc:J:')*«aai**i6. ^^bu 

IE^j*ft{isr/'2^ffiS5 2X'7c/2ta?®Wi1XXW. 
2<7ym$£m2s5 BtATT^iX, o-a'X7^^4 2 
B^cOQ^CiOa^PSil*. «!^Pfs5 
A, 5B<0ffi^(±^IS]S&5 3tCT^S<l. -e^^fiSc 

[00 13] 

4 iv?<7)Vxxyx®.mzm-%> *74 y b*t<n&z SrBt 
ftcoi. 0 tzmm 1 1 isytf/ub-fi t . isyit)V<F>®. 

Sffi$8**3 b'-y bX'fohfXsb. 1 1 X 3 = 3 3 t'-y |-<D 
THl^X^JEt7tROMA^Slw^0 . ROM<7)|E1i^ 

[0 0 14] ^/4>-7hQPSKSrffl^ 

t. i-j^z.by-tJisfzmLti&cvm.&zj'tbgtm.L 
xz<m&z**vtzmffii-z>&mmmz&^x . ^^e 

•J ^»^^- ; 5r< "t & C k Sr I Wfc f ^> . 
[00 15] 

q p s Ktf0jMft$iaicfc^T , iawm±.?SN#&fr 

n/2x-hhAm<n^yif^%^>hb^,z, mm-^ 
%T-?x'hZ2mtt.m^m2\z'vb^Mf. z\<n 
2 b ••/ b x-mt h 4 m o «or- * £ h?K4 mnisyxiv 

£**f!J 0 itt, 2 b* y h Wf- ^^«JE-r 



(4) 



ztitzW&T- * <ommfottmfm3i&Ltttfi' y aon© 

c, ^ytf/UU- h£f sfc-TSfc, jg^St^'f c±f 

ym^iz* o Hiriass i aixm 2 commm^^mm^m 

?2>f51RX/Wi2<r>Mm£m&b. ZtlhmiRV : m2 
ZOrfcttb. ZffiltiZbZimbT&itOX'hZ. 

[0016] zzx'^ybwj^izim^tih. &s 

b-t&ms. zm/ytfMz-^&tx'iztmLxztim 
X)V*^frtzi'yx>\/<n>&w®n<r>w&<nmfb^o&. 

[00 17] 

m^mm-ttmiz. znnMnmmnwmiz^xm 
izm^xmw-t&<, sfficfe^tAi~A4M 

b i-BAX'^fQm^y^iv ti, KOitr 

0 h<7>m±coffiati s 4 5m-f-o-rti.xis k> . Wk<r>n/ 

4is7 bQPSKT'£)h.fi\ K\~~K4<r>7)V-TbB 
X—BA^y^-ybt^Vif^W-Y^zm^tz^-i 5 

vyx'-^mz^-jm^ikx (7 7 eyy) ^^t^r 
[ 0 0 1 8 ] zcommommte. 7r/4y7hQPSK 

m&ZimbLX^tzbZZt:. 4fflQPSKT-ffl^& 

hQPSKOjifi^SrHSL. ^^CtoTROMcO 
TKl/X^M'iL. X*iJ®&nmttW££ob 
LX^h. 

[0019] 5-T—?i? (10)K(11) 
*§£\ {B^<?)^/4v-7hQPSK-C'ftiX(flll^t>V^ 

WlWtS'VslOWi. A4*^B2tcii^-ri.* i . 
TttA4#fcAltCjLW-tlt»3-£&» OiOf-^ 
(11) £A1 b U77ty/t> A 1 <9{a«tit$8£ 



^P^^F- 10-285229 

i'7bU~;x?l l zl}iJj-?&. LfrLZ<?>£iX'lX&&<7) 
4mQP SKbmtX'h&<DX\ «BM»£*/4#;W 

mb&£?i,z-t&. m&tiiz&b&bte. <%m$iWxig. 

m-th b * <9t8j*i&fc*t Lxmb&b^o MMX'h *) . 

8ow»<^Raa<oja«aft* * c , ^>#;n^- M: f s 
t-M-fc. aMMSBTfflv^4«»afe«aawi. f c^f 

s/8*Jn*.fctf (fc + fs/8) fc&s. 

[0020] A4A^A 1 ^Ofit^ti 1 i/y$lVft<rm 
^c0l$fg| (1/fs) tirtfrfr%<F>X\ Z<W%mZ'&£> 
itXij&nXK f c*fA4,I<;fcJ:"5. A4KB2 

?i4Ai, A4^<7)«raf-^"rj>&. 

[0021 ] £^Wi^-** t 1W™*:fcig | 5fc:» 
tt, A4«OJJCfcAl*ttOS-CT. »3l*£jr/4«rtf 

WI £ fc fc X 0 A4K B 1 izW&LxmmWfr • 

Muzztkmitz&h. hh*> £ (nwr&wmmmm.x' 
m^&mm%i<7>jgimsii±f c-t s/Bb%&. ,r<o<j: 
0 K*f6Wtt. 4ffiQ p sk bmrnzisywuzw*) m 
x, mmmmit: f c tzttLx t s/sturrhhiz 

[0022] mzzns. bttmzmL-t&tzftnw® 
mmz~o^xm2zmmL%t) i t>ffl9i-tz>. miobm 

S3CJ: 0 2 b'-y hW^l/iUfl^ISn. ;<0^ 
7 WHt^-tCJEtTV y fy^H]SS3 2*^>->-^;^ 
(S«fl«3&*aj*Sft.*. ZZXfffrtl&V yVyT' {J* 
yV)l^*i/yi£Mzm^XX*<r>&W.W!&*\&1) 
-f&Zb) {±4fflQP SKbm&X'b&tztb. n/4-y 
7 hQPSKTiT-5TV^^i)-7 y t'y^titfoTV^ 

[002 3] Vyb-y^[II8&3 2 WOST^it 

^>-^*<4fflT$>&^a62t'-y hcOfi^T'J)0. ^1 
X^2iD>'7M^>''X^6A, 6BlZiAZ<7)2t'>y b 

<tfmtiffli) { m<tti<zTR t )&£ti. mummtxdbi- 
hisy^jv (aa-rs^y^) com^mm^y 
xivz-ttt i i mnisyx>v(r>im.®m.mmiiixh . 

[0 0 24] mi5.l>*m2<5DROM7A. 7Brtt(i. 

Cov^t, Zcom£5m-?-o?>i<'yX/l>£i£tsl imcr> 
isyXiwW&lzttm-fhi-J *x b 7 ^ )V9<r)Vz.X 
yxWB'f- 9 * ? tStt ^ tiX v ^ . £ <ott»r - ^ tt . 
mummLi.ob-th^ybvVx9b^<n-^m^> 

mn'fiibmn.ztLtcnfflT-'-fX'hix, H9{^-rR 

OM2A. 2Bfycr>T-?bmtX'$> r ). ^lCOROM 
TArttttlJl^Of-^. ^/c^2^ROM7B^ 





(5) 



fcttQ *#<0t- 9 tetoZilX V *h . tztd L0 1 

o\,znnh^yw : J^9 iaiib) t^cnrwx 

mm 2h'yh X'WfeZ ilZ> Wt'y 7 9 6 A 

( 6 B ) *>£><7)T H UXBcomi 2X1 1 fj> 0 , RO 

M 7 A (7B) iftcr>T-9CDTYVX<r)\i y h$cti2x 
1 1 ttch. 

[0025] -/7H/i/'x;6A. 6 Btli. ^Uy? 

tiMtm. o a £ft * t <> * v> ^ v jK/whsmwh* 

LTROM7A. 7BA><o?£»T-:?<7>If£#& 
Q|jMh&9c*«*iiSS*i.4 . Mie^o y 9\ti/-s#)\' 

Is— h f S^^-r&t>^T$> 1 ), ^O-y^WNVPX^ 
Bttl/fs»T»t. ROM 7 A (7B) ICTFI^X 

fc 5r-v\'-9-yr u y99 &y9 izx r> mt 
i£8m<7)nmT-9tfimgiA-}ii2ti. d/a^&S4 

1 A ( 4 1 B ) StAn-nx? ^;^42A(42B) 
JjloTSS^MS5A (5B) l::A7J£tl*. 

[ 0 0 2 6 ] -#»S»5 1 ^ffl^£:fl&i»j*j!fet£7 
i-Xu-y^/U-T (PLL) IslSS54(Cj;0 f s/4 
rtfitWsft* . + CDJUiSffci: Six 

* o , wssa-cawsjt* fc **>»»»■?*>**. m 

l&tf&2<0g«^atS5A, 5BKiicos < 2 n 
(fc+fs/8) t} &tfs i n (2s (fc + fs 
/8 } ^$Mjfc!>*A7j£ft. D-/«7-(^42A, 
4 2B*»feffi*3fil4 I^aVOJS^fci-sT^SC 

LTV**. 

[0027] £ £TO*»««lffC-Wfc UWftB 

7<7)isy#jUQmfti*&tlzt>Xli.#>X?t-?>b~ 03fc 
^-f J: oic&S. m>?~9ifi < 1 0 > - < 0 1 ) - 

( 1 1 > - ( o o ) tmt-t&t . «**>aHSS8rctt 

^itlfc:*-r«J:dt=A4^B3— A2— B 1 ^•/tyy' 
3*l*«(. *0iJT'(i-?-yb-V^lslSS3 2T'S>J , 3^T^il 
2, j^y ,1f/WiSDK-C*-ri 3CA4-A2-A2-A4 
fc&*. S(Hffl-CJ4fia«0^/4v-7hQPSK<JD^ 

mwzzcv&tm^&ztizj;'). do)-* (oi> 
- ( 1 1 > - < o o ) <OT-9m$m%ixh. 
[0028] tLhwi o iz^mmommizxtm. */ 
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/UOftStSffiA* 2 1' y h t % 0 , y/H/y^r (,Zsm 
-t&i/yXj\/<?>m:±.&<r>t®< 1 HIfc-f*UfROM7 
A, imzW^KhTY-V^tl 1 X2b'y 
*. ^•oT8oc7)^>'^T'x-^S:j*frt*^-^lt 
KT7Hl/^b'7 h^logSOT. ROM 7 A. 
7 B izm-h<&m%X * 'J Sfifi¥#i: . 
[0029] 

[%*n<r>$}&\ *fMflfc±*Ur. it/A^V hQPSK 
fcfflwC, 1-4 4 iV9*mLtzm<?)W&$:^tb 

it* lt^o**** * V izmh-tzmmmwizti^ 

[01 ] aWMH«SWO^^»fft1»IWiH±Tft8: 
WJCRSWSK^BEar** . 

[02] *mmmm<mmco®$&m!8.Z7ik'rmi$mT 
#>*. 

im3) *%,wcr>mme>Bmtfe&<?>^mt<,zt5^x-? 
•y Lxwtwmx-t) * . 

[H4] QPSK<^ytf;U£^tK^0T'#>*. 
[05] 7i/AisyYQPSK<r>i/yX)V$:^-tW s i ! m 
X'hh. 

[06] -M^Xh? 4 wzmLiztiknuxxyx®. 

mz*-r£L&mx'h&. 

[07] ^*<7)7r/4>-7hQPSKSrfflV>-Cfi ; -?-7-y 

e^<o-«t5H«waf ** . 

[08] ^yYV i Jx9i)^^>TWXif\&XROW)^h 
[09] ROMmzffi&ZtlX^&f : -9Z9^mZ7fi 

■mpmx'hz. 

[010] fiaW0w/4^7 hQPSKtCfflV%^>iX*ai 

3 U TlV/i ^ ls/l$£im 

3 2 -7yb°y^[H]SS 

4 1 A. 4 1 B D/A^mUs 
42A, 42B UL-nX74)\<9 
5A, 5B &d^f93ff 

5 0 9^-/9%^ 
5 1 

5 2 ^fflS 
5 3 ^-fiKlHlSS 
54 PLLUJJS 
6A, 6B 

7A. 7B ROM 



(6) 



PP1 0-285229 



(01) A2 




B3 x 



(00)A3 



A4(10) 



/ 




B3 



(00) A3^ 



A4(10) 



B4 



[02] 



ROM 













SIM 













IE 



SO 5 1 



4 1 A 4 2 A 



">7 KUv** 



•>7 hU^**! 



ROM 



6B 



' A O 



6 B 



S 3 



[05] 




(00) 



(1 O 




X(i0) 



(7) 



¥>! 0-285229 



[06] 



is>#JV 1 <D _ 






(8) 



IT 10-285229 



[010] 



ROM 



'C3E 



T 



VJdTa] JL PFl- 

J J 

4 1 A 4 2A 



"r — I 



5 A 



5 2 



3ES 



ROM 



|d/a1 — 4T771 



4 2 9 



